T cells lacking immunoproteasome subunits MECL-1 and LMP7 hyperproliferate in response to polyclonal mitogens.
Immunoproteasomes comprise a specialized subset of proteasomes that is defined by the presence of three catalytic immunosubunits: LMP2, MECL-1 (LMP10), and LMP7. Proteasomes in general serve many cellular functions through protein degradation, whereas the specific function of immunoproteasomes has been thought to be largely, if not exclusively, optimization of MHC class I Ag processing. In this report, we demonstrate that T cells from double knockout mice lacking two of the immunosubunits, MECL-1 and LMP7, hyperproliferate in vitro in response to various polyclonal mitogens. We observe hyperproliferation of both CD4(+) and CD8(+) T cell subsets and demonstrate accelerated cell cycling. We do not observe hyperproliferation of T cells lacking only one of these subunits, and thus hyperproliferation is independent of either reduced MHC class I expression in LMP7(-/-) mice or reduced CD8(+) T cell numbers in MECL-1(-/-) mice. We observe both of these latter two phenotypes in MECL-1/LMP7(-/-) mice, which indicates that they also are independent of each other. Finally, we provide evidence of in vivo T cell dysfunction by demonstrating increased numbers of central memory phenotype CD8(+) T cells in MECL-1/LMP7(-/-) mice. In summary, this novel phenotype of hyperproliferation of T cells lacking both MECL-1 and LMP7 implicates a specific role for immunoproteasomes in T cell proliferation that is not obviously connected to MHC class I Ag processing.